INTRODUCTION
Infections and other acute conditions are common in nursing home residents, occurring 2-4 times per resident per year. 1 At least three-quarters of these are managed in the nursing home by the unit nursing staff and primary provider. 2 Nursing home residents with acute conditions are at risk for delirium because of the near universal presence of multiple risk factors (e.g., cognitive impairment, immobility, sensory impairment, and neuropsychiatric medication use). 3 In one study, delirium was present in 16% of patients at the time of nursing home admission. 4 In another, delirium occurred during 18% of acute conditions in nursing home residents and appeared a median of 3 days after condition onset. 5 Despite this, few interventions exist for delirium prevention or treatment in the nursing home in part because of long lengths of stay and under-recognition by nursing home staff. 6 The objective of this study was to determine the feasibility of an innovative approach to reduce delirium and improve outcomes of acute illness in long-term nursing home residents. We chose the Hospital Elder Life Program (HELP) 7 as a model for a novel program ("HELP-LTC") that delivers delirium-risk-reducing components in the nursing home via a mobile Certified Nursing Assistant (CNA) collaborating with the resident's primary medical and nursing team and a geriatrician program director. Innovative aspects of this intervention highlighted in this report are: 1) training and employment of a dedicated, mobile CNA to deliver the intervention to residents throughout the facility, 2) initiating the intervention at the time of onset of acute illness by case-finding and referral, 3) delivery of delirium-prevention components to individuals with moderate-to-severe physical and cognitive impairment, and 4) discontinuing the intervention after illness recovery. We report on an 18 month study (February 2013 -July 2014) implementing this intervention at an urban nursing home, describe participating residents and their outcomes, and describe the intervention's acceptance by residents and staff.
METHODS

Model
We chose HELP as a model for our intervention because studies show that adaptations to HELP can be made across multiple domains, including enrollment criteria, screening and assessment tools, and intervention protocols, while remaining effective. 8 We selected intervention components that had evidence to support their use in ameliorating delirium risk factors that were highly prevalent in nursing home residents, including cognitive impairment, 3 immobility, 7, 9 dehydration, 7,9,10 malnutrition, 11 and sleep problems. 7 We chose to employ CNAs to deliver HELP-LTC because they have the skills and knowledge to deliver HELP components and they can be drawn from a large available nursing home workforce pool. We trained the CNAs for 16 hours over 2 weeks (i.e., 4 sessions of 4 hours each, each session consisting of 1 hour of didactic followed by 3 hours of demonstration, practice, and observation), after which they were able to work in their new role independently.
Participants
Our targeting approach was to identify nursing home residents at onset of acute illness by referral and case-finding ( Figure) . Residents on 17 long-term care units at an 816-bed academic In Building 2 (6 units) residents with acute illness were enrolled using the same methods but did not receive the intervention. We received Jewish Home Lifecare human subjects approval to implement program activities with assent rather than written consent, since the intervention required implementation within 1-2 days of acute illness onset and was minimal risk.
Intervention
For residents enrolled in the program, CNA visits occurred 7 days per week for the duration of the illness and 1 week following illness end. The CNAs provided intervention components (Table) warm drink. All HELP-LTC CNA visits were designed to avoid overlap with unit staff's daily nursing activities, and the CNAs communicated with the unit staff regularly to tailor activities and ensure safety (e.g., swallowing and mobility safety). During weekly staff meetings residents were seen with a geriatrician program director and discussed with the primary medical and nursing team as needed. We aimed for a daily CNA caseload of 8 residents.
Measurements
We collected data on resident demographic and clinical characteristics, characteristics of the acute illness, delirium risk factors, and hospital use. The program coordinator was trained to use the Confusion Assessment Method (CAM), 13 to ascertain incident delirium while residents received the HELP-LTC program. Delirium severity was ascertained using the Delirium Index (DI), which is a weighted count of delirium features. 14 Physical and cognitive function were determined using the nursing home Minimum Data Set (MDS) Activities of Daily Living (ADL) scale 15 and the Brief Interview of Mental Status (BIMS), 16 respectively, at onset and end of intervention activities. We conducted semi-structured interviews with residents and staff to ascertain acceptability of and satisfaction with the program.
Analyses
Characteristics of residents and their acute illnesses were summarized using descriptive statistics. Component implementation was defined as frequency that a CNA recorded that an indicated intervention activity had been delivered, with a pre-stated goal of completion of 75% of indicated interventions. Reliability of delivery was estimated using positive percent agreement.
17 Page 7 Delirium incidence was calculated as the percentage of residents who had CAM-positive delirium (not including sub-syndromal delirium) on any day while receiving the HELP-LTC intervention. Average DI and cognitive and physical function scores at the beginning and end of intervention activities were calculated, and paired t-tests were used to determine significant within group changes in scores. Percentages of residents who experienced hospitalization or death were calculated. Because the trial was not designed to test for significant differences between groups, p values are not presented for between group comparisons All analyses were conducted using SAS software version 9.2 (SAS, Inc, Cary, NC). provided in 90% and a snack in 76%. Among 377 visits when residents were offered a sleep or relaxation visit 86% received it. The most common cause of not receiving a component was resident refusal, followed by resident being off the floor or unavailable (Table) . On days when 2
CNAs visited the same resident (n=179) there was a positive percent agreement of 88%, 90%, and 96% for the physical activity, fluid administration, and orientation, respectively, indicating good reliability of delivery of intervention components. 17 The average daily resident visit caseload was 6.7 residents.
Delirium was assessed by the coordinator on average 6.1 (± 2. Among HELP-LTC residents, 29 (13.2%) were transferred to the hospital and 23 (11.3%) died during the acute illness or within 3 months after discharge from the program. For an exploratory comparison, among 48 non-intervention (Building 2) residents, 23.9% were transferred to the hospital, and 15.4% died during the acute illness or within 3 months after discharge from the program.
Among 28 residents who were capable of providing feedback, 27 had high satisfaction with the intervention and endorsed the value of each intervention component. Among 4 physicians and 13 unit nursing staff, all indicated that communication between unit and HELP-LTC staff was effective and 14 endorsed that work stress was lower with the intervention.
DISCUSSION
In this paper we describe development and implementation of a delirium-prevention intervention for long-term care nursing home residents. The intervention was modeled after HELP, which has been shown to prevent delirium in hospitalized older adults. 7 Novel features of the intervention were its delivery to nursing home residents during treatment for and recovery from acute illness and the use of mobile CNAs to provide daily visits targeting delirium risk factors, notably cognition, mobility, hydration, and nutrition. Mobile, dedicated CNAs increased care intensity to nursing home residents during acute illness --at a time of greater need. This flexibility has precedence in the nursing home setting in such roles as CNA rehabilitation or oral care specialists or recreation therapists. During high-activity periods we reduced the amount of time the CNAs spent with each resident so that they could still visit each resident at least once daily. We think that the intervention could work with a CNA who shared HELP-LTC duties with other duties as long as residents at high risk for delirium (i.e., experiencing an acute illness) were provided HELP-LTC services at least once daily.
In the current nursing home staffing model it is challenging for unit-based nursing staff --in a fixed staff-to-resident ratio --to provide the level of additional care (30-60 minutes of A strength of this project was the careful design of the intervention with input from content experts and front-line providers in an under-studied area. A Cochrane review 18 identified only 2 prior prevention trials in nursing homes: one small study (n=98) of a hydration intervention that showed no reduction in delirium, 10 and one of a medication reduction intervention that reduced "potential" delirium by 58%. 19 Among the few nursing home delirium treatment trials, a multi-factorial intervention that was designed to be delivered by existing nursing home staff to delirious post-acute nursing home patients was not effective in shortening delirium or reducing its severity. 20 Our study findings suggest that our intervention ameliorated delirium severity and resulted in individuals being able to retain their baseline cognitive function after acute illness.
A key limitation of this study is that it was not designed to test effectiveness because there was not a formal comparison group. The delirium incidence of 18.0% is similar to our previous study 5 which found a delirium incidence of 17.7% in acutely ill long-term care residents.
Second, the intervention is designed with dedicated CNA staffing, which could be a resource barrier in many nursing facilities. However, if the intervention prevented hospital transfer, it could lower healthcare costs and be cost-effective despite the extra staffing required. Third, this program was implemented at single, large facility affiliated with an academic institution which may limit the general applicability of the findings. Finally, future iterations should consider including medication review for drugs associated with delirium, with provider alerting to increase the potential impact of the intervention.
Delirium is reported to be an uncomfortable and traumatic experience by those who have 
